Introduction
This paper is mainly devoted to the polyphenolic and enzymatic characterization of hybrid walnut rejuvenation in order to find better plant materials, treatments and conditions which are propitious to propagation. Consequently, a comparative study of adult and rejuvenated annual shoots was undertaken.
Rejuvenation, widely linked to vegetative propagation, was described by Bonga (1982) and it has been shown on hybrid walnut that the propagation success by in vitro culture of cuttings was strongly dependent upon severe annual coppicing (Cornu, 1977 (Jay-Allemand et al., 1987; 1988) ; 2) enzyme activity changes were found between adult and rejuvenated shoots, while no difference was noted in the total protein content (Drouet et al., 1989 (10, 18 and 24 June; 2 July and 7 August) (Drouet et al., 1989) . Extraction, purification and high performance liquid chromatography (HPLC) methods were reported by Jay-Allemand et al. (1988) and enzyme analyses were described by Drouet et al. (1989) .
Results
Phenolic compounds and phenylalanine ammonia lyase (PAL) Results on polyphenols are based on 2 main compounds (A and B), elucidated by a previous study using canonical discriminant analysis (Jay-Allemand et al., 1988) . The evolution of these compounds during elongation of adult and rejuvenation shoots is described in Fig. 1 (Fig. 2) . However, no simple relationship has been found between this enzyme activity and the accumulation of studied polyphenols.
Enzymes: z-glutamate:NAD f oxidoreduc tase (GDH) and D -glucose-6-phosphate:NADP + oxidoreductase (G6PDH) The evolution of the 2 enzyme activities in rejuvenated and adult shoots is presented in Fig. 3 (Bon, 1988 (Drouet et aL, 1989) .
The identification of the structure of the phenolic compounds associated with rejuvenation and their enzymatic regulation (PAL and chalcone synthetase) remains a high priority. It will also be necessary to specify relationships between typical phenolic compounds, their metabolism, growth and rooting.
